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Cad. Saúde Pública 2017; 33(3):e00165615 naires in October and November 2014, and the anonymity of the respondents was ensured. The questionnaire was validated by a preliminary test with 10% of the survey sample, following the same method of addressing the participants as in the definitive survey. As the validation of the instrument was satisfactory, no changes were required in either the questionnaire or the interview procedure. The Ethics Committee of the Universidad de La Frontera approved the study.
Measures

• The questionnaire included the following scales
The Food Neophobia Scale (FNS 18 ) is composed of ten items: (1) "I am constantly sampling new and different foods"; (2) "I don't trust new foods"; (3) "If I don't know what a food is, I won't try it"; (4) "I like foods from different cultures"; (5) "Ethnic food looks too weird to eat"; (6) "At dinner parties, I will try new foods"; (7) "I am afraid to eat things I have never had before"; (8) "I am very particular about the foods I eat"; (9) "I will eat almost anything"; (10) "I like to try new ethnic restaurants". Respondents had to indicate their degree of agreement with the ten items on the FNS using a 6-level Likert scale (1 = disagree completely to 6 = agree completely). Given that the psychometric properties of the FNS had not previously been studied in university students in South America, an exploratory factor analysis (EFA) was conducted, followed by a confirmatory factor analysis (CFA). The EFA was implemented using SPSS 16.0 (SPSS Inc., Chicago, USA) and the CFA using LISREL 8.8 (Linear Structural Relationships. Jöreskog K, Sörbom D. Scientific Software International, Lincolnwood, USA). The parameters in the CFA were estimated by robust maximum likelihood 19 . The results of the EFA revealed one factor that grouped six of the ten original items (65.3% explained variance), consistent with Ritchey et al. 2 . Items 2, 3, 8 and 9 were eliminated because they presented communality values below 0.4. For the six remaining items, the FNS presented an acceptable level of internal consistency (Cronbach's α = 0.738). The CFA performed with the six items of the FNS showed that the one-dimensional structure of the FNS could be validated in university students with an acceptable goodness-of-fit (RMSEA = 0.079, GFI = 0.99, AGFI = 0.94) and statistically significant factor loadings for the six items (higher than 0.63). This confirms the results obtained by Schnettler et al. 14 in a study with Chilean adults. A food neophobia index, with a potential 6-36 range, was obtained by adding the individual item scores, after the positive items were reversed 20 . In the present study the mean FNS score of all participants was 17.3 (SD = 5.1; range = 6-33). In order to classify the types into neophobics and non-neophobics, the mean was used as the cut-off point for the FNS; therefore, those with a score equal to or higher than the mean were considered to be neophobic, and those with lower scores were considered to be non-neophobic.
The Satisfaction with Life Scale (SWLS 21 ) and the Satisfaction with Food-related Life (SWFL 11 ) scale. The SWLS is a five-item scale to evaluate overall cognitive judgments about a person's own life. The SWLS consist of five items grouped into a single factor: "In most ways my life is close to my ideal"; "The conditions of my life are excellent"; "I am satisfied with my life"; "So far I have gotten the important things I want in life"; "If I could live my life over, I would change almost nothing". The SWFL is a similar scale that evaluates cognitive judgements on the person's food-related life. The five items from the SWFL are: "Food and meals are positive elements"; "I am generally pleased with my food"; "My life in relation to food and meals is close to ideal"; "With regard to food, the conditions of my life are excellent"; "Food and meals give me satisfaction in daily life". In each scale the respondents were asked to indicate their degree of agreement with the statements using a 6-level Likert scale (1 = disagree completely to 6 = agree completely). Both scales presented adequate levels of internal consistency (Cronbach's α: 0.829, 0.868, respectively) and the existence of a single factor for all the items (explained variance: 65.7 and 62.3%, respectively). SWLS and SWFL scores are the sum of the five items of each scale. Higher scores indicate greater satisfaction with life or with food-related life, respectively. In order to classify the types according to the participants' satisfaction with life and with food-related life the following ranges were used: 5-10 = extremely unsatisfied; 11-15 = unsatisfied; 16-20 = moderately satisfied; 21-25 = satisfied; 26-30 = extremely satisfied. The mean SWLS score of all participants was 22.6 (SD = 4.4, range = 6-30). The mean SWFL score of all participants was 21.2 (SD = 5.1, range = 5-30).
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The Health-related Quality of Life Index (HRQOL-4 22 ) consists of four items that explore the selfperception of health, recent physical health, recent mental health, and recent limitations on activity.
The Family Eating Questionnaire (FEHQ 23 ) consists of 14 items to assess how individuals perceive their family's eating habits: (1) "My family eats large meals"; (2) "Meals are an important part of my family life"; (3) "In my family, members are encouraged to have second helpings at meals"; (4) "Healthy meals are prepared in my family"; (5) "Eating together is the most important part of our holidays and celebrations"; (6) "If I am eating less than usual, family members become concerned"; (7) "Eating is an important part of my family life"; (8) "In my family, large portions of food are served"; (9) "Family members pressure me to eat even if I am not hungry"; (10) "My family takes a long time to finish a meal together"; (11) "My family members suggest eating when I seem stressed out or upset"; (12) "All of my family members eat together on a regular basis; (13) "Healthy eating is encouraged in my family"; (14) "My family members try to eat together whenever possible". Respondents were asked to score each item on a five-level Likert scale with the options from "Never" to "Always". Using principal components analysis (PCA), Klempel et al. 23 identified four components with 72% of the total variance of the scoring responses. In this study, using PCA, three components were detected that grouped 10 of the 14 original items, with an explained variance of 65.6%: "Importance of Eating to Family Members" (items 1, 3 and 8; Cronbach's α = 0.821), "Cohesiveness of Family Eating" (items 2, 5, 7 and 12; Cronbach's α = 0.767) and "Pressure to eat" (items 6, 9, and 11; Cronbach's α = 0.733). The value of the KMO sample adequacy test is considered good (0.806), and Bartlett's test of sphericity was significant (p ≤ 0.001).
Spanish-language versions of the FNS, SWLS, SWFL and HRQOL-4 were used in this study. These scales showed good levels of internal reliability in studies in Chile 13, 14, 24 . Two bilingual translators translated all the original items of the FEHQ from English to Spanish. Subsequently a third bilingual translator back-translated the Spanish version of the scale into English. The differences found were resolved by discussion, with all the translators arriving at agreed final versions of the scale.
Classification questions were included to establish gender, age, area of residence, ethnic origin, place of residence during the semester, and the education level and occupation of the head of the household. The combination of the education level and occupation of the head of the household in a matrix allows the socioeconomic status to be determined 25 , categorized as high, upper middle, midmiddle, lower middle, low, and very low.
Statistical analyses
A cluster analysis (hierarchical conglomerates) was used to determine typologies of university students according to their satisfaction with life, satisfaction with food-related life and food neophobia, with linkage by Ward's method and the squared Euclidian distance as the measure of similarity between objects 19 . The number of groups was obtained by the percentage change of the recomposed conglomeration coefficients. To find differences between the typologies, the Crosstab procedure and Pearson's χ 2 test were applied to the discrete variables (p ≤ 0.05). The adjusted standardized residuals were used to distinguish and describe differences between groups. An adjusted residual greater than 1.96 (2.0 is used by convention) indicates that the number of cases in that cell is significantly larger than would be expected if the null hypothesis were true. An adjusted residual less than -2.0 indicates that the number of cases in that cell is significantly smaller than would be expected if the null hypothesis were true 19 . To distinguish differences between the typologies for the continuous variables, an analysis of variance was carried out. The continuous variables in which the Levene's statistic indicated homogeneous variances and for which the analysis of variance resulted in significant differences were subjected to Tukey's multiple comparisons test. The continuous variables in which the Levene's statistic indicated non-homogeneous variances and for which the analysis of variance resulted in significant differences were subjected to Dunnett's T3 Multiple Comparisons test. These results were analyzed using the SPSS v. 16.0 software for Windows in Spanish.
Results
The mean age of the sample was 20.4 years, 56.5% were women and 90.3% resided in an urban area. 65.2% of the sample reported Chilean origin and the remainder reported Mapuche origin, the largest indigenous group in Chile. The sample was mainly comprised of students living with their parents all year round (35.5%) or living with their parents on weekends or for vacations (38.7%). Most students belonged to families, the head of which had secondary school (39.2%) and university studies (40.8%). 32.5% of the sample belonged to the mid-middle SES and 35.5% to the lower-middle (Table 1) .
According to the first question from the HRQOL-4, most students perceived their health as good (39.2%) or very good (33.1%). The average number of days with physical health-related problems in the last month was 3.9 (SD = 7.1); the average with emotional or mental health problems was 6.6 days (SD = 7.9); and the average number of days in which the students could not carry out their usual activities due to health problems was 2.6 (SD = 6.4). Table 2 shows the Pearson's correlation coefficients between the FNS, SWLS, SWFL and the factors of the FEHQ. In line with previous studies 11, 12, 13, 14 , the SWLS and SWFL scores correlated directly and significantly. The FNS scores correlated directly and significantly with the z-score of the "Pressure to eat" component of the FEHQ, which suggests that members of the family group are probably pressuring the neophobic to eat when they are reluctant to try new foods. The z-score of the "Cohesiveness of family eating habits" factor of the FEHQ correlated directly and significantly with the scores of the SWLS and SWFL. These results underscore the existence of a relation between life satisfaction, satisfaction with food-related life, and perceived family eating habits in university students. Finally, the z-scores of the "Pressure to eat" component of the FEHQ correlated inversely and significantly with the SWLS score, but the correlation was not significant with the SWFL score.
Cluster analysis resulted in three types of university students with significant differences in the average values of the FNS, SWLS and SWFL scales (p ≤ 0.001), the average number of days with mental health problems (p ≤ 0.05) (Table 3) , and in the FEHQ's component "Cohesiveness of family eating" score ( Table 4 ). The types also differed in terms of health self-perception and ethnic background (p ≤ 0.001) ( Table 5 ). There were no significant differences for the other items of the HRQOL, the other components of the FEHQ. In addition, there were no significant differences in terms of gender, age, zone of residence, place of residence during study period, educational level of the head of the household nor socioeconomic status (Table 1) . Each type is discussed in detail below.
Neophobics satisfied with their life and their food-related life
Group 1 (n = 100), which represented 26.9% of the sample surveyed, presented the highest score on the FNS, although it did not differ statistically from Group 2. The scores obtained on the SWLS and SWFL were similar to Group 3 and significantly higher than Group 2. This group registered the lowest number of days affected by mental health problems although it did not differ statistically from Group 3 ( Table 3 ). Based on the adjusted standardized residuals analysis, Group 1 contained a greater proportion of students who perceived their health as very good (49%), and of non-Mapuche origin (92%) ( Table 5) .
Neophobics moderately satisfied with their life and their food-related life
Group 2, which represented 40.8% of the sample surveyed (n = 152), had a score on the FNS that was statistically similar to Group 1. This group presented the lowest scores on the SWLS and SWFL, significantly lower than the rest of the types. Group 2 registered the highest number of days affected by mental health problems, significantly higher than the rest of the types (Table 3) . This group had the significantly lowest score on the FEHQ's component "Cohesiveness of family eating" (Table 4 ). Based on the adjusted standardized residuals analysis, Group 2 contained a significant proportion of students who perceived their health was fair (25%), and who reported Mapuche origin (19.7%) ( Table 5 ).
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Characteristics
Non-neophobics satisfied with their life and their food-related life
Group 3 represented 32.3% of the sample (n = 120); it had the lowest score on the FNS, differing statistically from the other groups. The scores obtained on the SWLS and SWFL were similar to Group 1 (Table 3) . Based on the adjusted standardized residuals analysis, Group 3 had a greater presence of students who perceived their health as excellent (15.8%) ( 
Table 3
Food Neophobia Scale (FNS), Satisfaction with Life Scale (SWLS), Satisfaction with Food-related Life (SWFL), and days on which the respondent's mental health was not good in the last month. Mean scores for the three clusters and overall in a university student sample. 
Scale
Table 4
Mean z-scores from the components of the Family Eating Habits Questionnaire scores for the three clusters and overall in a university student sample.
Chile, November 2014. Table 5 Characteristics (%) with significant differences between the groups obtained using cluster analysis in university students. 
Component
Group 1 (n = 100) Group 2 (n = 152) Group 3 (n = 120)
Discussion
This study aimed to distinguishing types of university students that differed with regard to their satisfaction with life, satisfaction with food-related life and food neophobia. Food neophobia and wellbeing were also linked, which has not been reported for this population. Although in this study it was possible to confirm that the scores of the FNS correlated inversely and significantly with the scores from the SWLS and the SWFL, the correlation values were lower than those obtained by Schnettler et al. 14 in an adult sample. 67.7% (Groups 1 and 2) of respondents classified as neophobics in this study, whereas Schnettler et al. 14 reported 47.8% classified as neophobics. However, this percentage would not be considered extremely neophobic because the classification was based on the mean of the total sample, and both groups were slightly above average (SD for Group 1 = 0.27; Group 2 = 0.33; Group 3 = 0.28). From late childhood, the levels of neophobia seem to decrease until adulthood, when this tendency reaches its minimum level 3, and with aging, food neophobia levels slowly rise again 20 . Therefore, it can be hypothesized that university students, considered emergent adults, have still not reached the minimum level of food neophobia.
A possible reason for the low correlation between the FTS, SWLS and SWFL scales becomes clear when looking at the results of the cluster analysis. Group 1, "neophobics satisfied with their life and their food-related life", had satisfaction with life and food-related life values that were statistically similar to Group 3, "non-neophobics satisfied with their life and their food-related life". This finding confirms that both neophobics and non-neophobics can be satisfied with their life and their foodrelated life 14, and one reason may be that both groups had high scores on cohesiveness of family eating, in contrast to Group 2, "neophobics moderately satisfied with their life and their food-related life". While the group of non-neophobic students reported a generally high level of satisfaction with life and food-related life, this was the case for the neophobic students only when they scored highly on cohesiveness of family eating. This result underscores the importance of family eating patterns in determining the effects of food neophobia.
Recent studies have reported that family promotes healthier eating in university students 12, 13, 17 . These findings indicate that family eating habits, such as eating regularly as a family, are also related to food-related and general well-being for university students, i.e. family meals not only promote healthier eating habits, but are also a source of well-being for the students.
These results indicate that even when university students enjoy greater independence from their parents, whether or not they live with them, pleasant family interaction around food benefits their subjective well-being in general and in the domain of food, as stated by others 12, 13 . Yet, contrary to what was expected, these results cannot establish a relationship between students' level of food neophobia and family eating habits as reported by Knaapila et al. 8 . In fact, "neophobics satisfied with their life and their food-related life" and "non-neophobics satisfied with their life and their foodrelated life" did not differ in the FEHQ's component "Cohesiveness of family eating" z-score, whereas the FNS score only correlated inversely and significantly with the FEHQ's component "Pressure to eat". In addition, we found no statistical differences regarding place of residence during the semester among the university student's types.
The expected relationship was obtained in the type "neophobics moderately satisfied with their life and their food-related life", which presented significantly lower scores on the SWLS and SWFL. However, in this type the low level of subjective well-being in general and in the domain of food may not be associated with their level of food neophobia alone. In terms of differences in the HRQOL-4, "neophobics moderately satisfied with their life and their food-related life" had more students who reported negative general and mental health than those satisfied with life and food-related life, whether they were neophobic or not. This finding is consistent with studies that concluded that students with a negative self-perception of their health scored lower in life satisfaction and satisfaction with food-related life 12, 13 . However, it was also confirmed that higher levels of life satisfaction and satisfaction with food-related life are related to better mental health in university students 13 . In addition, the type "neophobics moderately satisfied with their life and their food-related life" scored lower in the FEHQ's component "cohesiveness of family eating" than the other groups. This finding is consistent with previous studies that found university students' satisfaction with life and with food-related life to be associated positively with eating at home more frequently 12, 13 , behaviors closely related to the items of the FEHQ's component "cohesiveness of family eating".
Some authors report differences in the demographic profile of neophobic and neophilic young adults, such as socioeconomic status and residence area 9 , while others have reported that there are no such differences 4 . This study's results are in line with the latter, but culture may also have an impact on food neophobia 26 and in the acceptance of new food products 27 in university students 4 . In this study, we found the type "neophobics moderately satisfied with their life and their food-related life" had a higher presence of students of Mapuche origin than the other types, which may be explained by the study being conducted at the Universidad de La Frontera, in the Araucania region, which has the largest indigenous population in the country 28 . The existence of a gradual process of collective acculturation of the Mapuche people towards Chilean culture, including food has been reported 29 . However, at the same time, a considerable number of Mapuches still consume their traditional foods 29 which may be linked to a higher level of food neophobia. Therefore, it may be suggested that the relationship between culture and food neophobia does not only appear in people of different countries of origin 3, 4, 5 , but there may also be a relationship between food neophobia and ethnic origin within the same country. This finding is particularly important for developing countries in South America, as most have various ethnic groups coexisting, as well as a presence of indigenous populations. Nevertheless, this result must be confirmed with populations belonging to other indigenous ethnic groups in other countries in future research, because the increased presence of students of Mapuche origin may also be related to the degrees of subjective well-being. In an exploratory study conducted with university students in southern Chile, Schnettler et al. 30 found that Mapuche students scored lower than nonMapuche students on the SWLS and SWFL scales.
Implications and limitations of the study
This investigation suggests that both neophobic and non-neophobic university students can have a positive level of subjective well-being overall and in the domain of food. However, the high proportion of neophobic university students in the sample is cause for concern. The period at university is associated with unhealthy eating habits 6 , which may be aggravated in neophobic university students, because food neophobia negatively affects dietary variety 6, 20 . In addition, among the psychological factors affecting an individual's relationship with food, the systematic reluctance to try novel or unknown foods appears to play a critical role in the development of possible eating disorders 31 . Accordingly, university authorities and other relevant institutions may create strategies and campaigns to reduce students' level of food neophobia by fostering exposure to novel foods 32 .
In this regard, the type "neophobics moderately satisfied with their life and their food-related life" merits special attention, because some research results associate eating disorders with low levels of life satisfaction and food-related life satisfaction 24 in young people. According to this study's results, students in this typology perceive their health unfavorably, have a greater number of days with mental health problems, and do not have the family support that family interaction around food offers. Indeed, family support has a greater effect on university students' life satisfaction and satisfaction with food-related life 12, 13 . Therefore, these findings may be useful for university authorities to design and develop activities that prevent eating disorders, mental health disorders while simultaneously improving levels of life satisfaction and satisfaction with food-related student life.
From the standpoint of research related to food acceptance, it may be suggested that aspects related to subjective well-being can be useful in explaining or associating preferences for different foods. In addition, this study confirms that both neophobics and non-neophobics experience food-related well-being 14 , and this is also correlated with family eating habits. Finally, as stressed by Verbeke & Poquiviqui 3 , food neophobia seems to be an important barrier to novel food acceptance, and marketers should take this into account when trying to introduce new products, especially to those university students that tend to have high levels of neophobia. This is particularly relevant in the introduction of healthy foods.
One of the limitations of this study is that it was conducted in the context of only one country, Chile. Considering that food neophobia differs among countries, new research in different nations is needed to support these results. Another limitation of this study is the non-probabilistic sample and its relatively small size, which does not allow for generalization of the results. Additionally, the sample presented a similar composition to the population of university students enrolled throughout the country in 2013, in terms of gender, area of residence and age 33 . However, this sample shows a greater proportion of students with a native background than the one reported by Blanco & Meneses 34 , corresponding to 6.7% of the general student population. Finally, all data were selfreported, thus responses may be affected by recall bias or social desirability.
Therefore, in southern Chile, three types of university students were distinguished with significant differences in the average values of the FNS, SWLS and SWFL scales: Neophobics satisfied with their life and their food-related life, Neophobics moderately satisfied with their life and their food-related life and Non-neophobics satisfied with their life and their food-related life. These types presented distinct profiles in terms of numbers of days with mental health problems, health selfperception, ethnic origin and level of "Cohesiveness of family eating". These results suggest that both neophobic and non-neophobic students have positive levels of satisfaction with life and food-related life, and that satisfaction among neophobic students is related to family eating patterns, especially cohesiveness in family eating. Low levels of satisfaction with life and food related-life are linked to general and mental health problems, Mapuche origin, and low importance given to cohesiveness of family eating. 
